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Small molecule-RNA interactions
The interactions between proteins and nucleic acids are critical to a range of biological
functions including transcription, RNA splicing and translation. The ability to design selective
and potent small compounds that can bind to RNA and DNA is a significant step in the
discovery of novel drug molecules. A recent study describes the use of encoded combinatorial
libraries in the discovery of novel anti-HIV-1 agents (Inhibition of gene expression in human
cells through small molecule-RNA interactions, S. Hwang et al., Proc. Nat. Acad. Sci. USA,
96, (1999), 12997-13002).
The transcriptional upregulation of HIV-1 gene expression depends on the binding of the Tat
protein to the transactivation response region (TAR) RNA. This is a 59-base stem-loop
sequence at the 5’-end of all nascent HIV-1 transcripts. An encoded library of 24,839 possible
tripeptide sequences synthesised using all D- and L-alpha amino acids has been prepared on
TentaGel resin and incubated with disperse red-labelled TAR. Beads which coloured red or
pink were sequenced by analysis of the encoding molecules by electron capture GC.
The two most potent tripeptide sequences discovered were (L)Lys-(D)Lys-(L)Asn and
(D)Thr-(D)Lys-(L)Asn suggesting a consensus sequence of X-(D)Lys-(L)Asn. Further
analysis revealed that diastereoisomers of the first ligand were much weaker binders indicating
that the interaction with TAR is highly stereospecific, and not merely the result of a non-
specific lysine-phosphate interaction. (L)Lys-(D)Lys-(L)Asn was shown to suppress
transcriptional activation by Tat protein in human cells with an IC50 value of around 50 nM.
--------------------------------------------------------------------------------------------------------------
Stereochemical diversity
The focus on diversity in combinatorial libraries has focused primarily on factors such as
molecule weight, lipophilicity, the numbers and types of hydrogen bonds, and the presence of
key pharmacophores. However stereochemistry and conformation also make a considerable
contribution to the assessment of diversity and have been the subject of a recent publication
(Stereochemical Implications on Diversity in β-Turn Peptidomimetic Libraries, Y. Feng et al.,
J. Org. Chem., 64, (1999), 9175-9177).
In order to prepare libraries of peptidomimetic turn mimics, targeted for example at nerve
growth factor (NGF), it became apparent that conformational diversity should be maximised
by the incorporation of D-amino acids. As D-amino acids might be more expensive to use than
L-amino acids, compounds that varied the i + 1, i + 2 and i + 3 positions of compounds (i)
were investigated to explore the impact on conformational diversity. Using circular dichroism
and NMR, the overall conclusion was that stereochemical variation of the i + 2 led to the
greatest effects on conformational diversity
--------------------------------------------------------------------------------------------------------------
Chemical genetic assays
The function of proteins in specific biochemical pathways may be explored by genetic
experiments that induce mutations in genes. The chemical genetic approach is complementary
in that it uses small molecules that activate or inactivate specific proteins by direct interactions.
In the search for molecules that can bind to target proteins the synthesis of large libraries of
compounds, having structural feature reminiscent of natural products has been employed
(Synthesis and Preliminary Evaluation of a Library of Polycyclic Small Molecules for Use in
Chemical Genetic Assays, D.S. Tan et al., J. Am. Chem. Soc., 121, (1999), 9073-9087).
A tetracyclic template (ii) was constructed from (-)-shikimic acid attached via a photolabile
linker to TentaGel resin, and was used to prepare a binary encoded library calculated to
contain 2.18 million compounds. A trial library set of these compounds were screened in
cellular assays and demonstrated significant inhibitory effects on mink lung cell proliferation.
Furthermore, a pool, of the compounds was found to activate a TGF-β-responsive reporter
gene in a stably transfected mink lung cell line, and the key active compounds identified.
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